The carbon isotope composition of photosynthetic organisms reflects the ␦
C with a VG Series II mass spectrometer. The isotope value is expressed in the conventional delta notation, defined as the per mille deviation from the isotope standard, Peedee Belemnite limestone. Analytical precision was typically within 0.2‰. Negative ␦ 13 C values denote 13 C depletion of modern biological samples relative to the standard. Less negative (higher) values represent samples that are 13 C enriched relative to samples with more negative (lower) values (referred to as 13 C depleted). Photosynthetic organisms preferentially assimilate 12 C during carbon fixation and form organic matter that is depleted in 13 C relative to the ultimate carbon source, atmospheric CO 2 (␦ 13 C ϭ Ϫ8‰). Maximum isotope fractionation by cyanobacteria in pure culture ranges from Ϫ23 to Ϫ18‰ (3, 15) . The ␦
13
C of the carbon source is an important determinant of the ␦ 13 C of photosynthetic organisms (5) . The ␦
C of DIC varies considerably among aquatic systems and is determined by the isotope compositions of CO 2 sources. The ␦ 13 C values of atmospheric CO 2 and DIC are often substantially different in eutrophic lakes, and the distinct signals provide endpoints for carbon source identification.
There were large differences between ␦
C values of A. flosaquae in surface scums and subsurface blooms from Smith Lake ( Table 1 ). The ␦
C of subsurface blooms ranged from Ϫ32.3 to Ϫ31.4‰, similar to values of other phytoplankton from Smith Lake (8) . Surface scums showed higher and more variable ␦ 13 C values, ranging from Ϫ27.7 to Ϫ21.6‰. No surface scum sample was collected in 1988, and only a single sample was taken in 1989. We therefore focused on the analysis of samples collected in 1990. The ␦ 13 C of surface scums in 1990 ranged from Ϫ25.0 to Ϫ18.4‰, with an average of Ϫ21.6‰ Ϯ 3.3‰ (mean Ϯ standard deviation); the ␦ 13 C of subsurface blooms ranged from Ϫ34.1 to Ϫ30.2‰ with an average of Ϫ32.3 Ϯ 2.0‰. Surface scums would presumably have a ␦
C similar to that of subsurface blooms if they ceased carbon fixation upon rising to the lake surface. It is unlikely that 13 C enrichment in surface scums was caused by isotope fractionation during scum decomposition. Isotope fractionation during the decay of organic matter is small (4) and cannot account for the 13 C enrichment observed here. The average ␦ 13 C of surface scums (Ϫ21.6‰) was closer to that of atmospheric CO 2 (Ϫ8‰) than was the average ␦ 13 C of subsurface blooms (Ϫ32.3‰), which reflects the use of DIC (ϳϪ17‰) in the water column (Table 2) . We therefore attribute the difference in ␦
C to the use of atmospheric CO 2 and DIC by surface scums and subsurface blooms, respectively. The ␦
C of surface scums, on average, was Ͼ10‰ greater than that for subsurface blooms. Since isotope fractionation factors (the difference in ␦
C between photosynthetic organisms and their carbon substrates) between the scums and subsurface blooms relative to their respective carbon sources were (Table 2 ), significant direct atmospheric CO 2 fixation by the scums must have taken place to result in such a large isotope enrichment. The 6.6‰ range of ␦
C values among the surface scums probably reflected the variation in the proportion of atmospheric CO 2 the scums fixed, which might in turn have depended on the time they remained at the water surface.
Our isotope data suggest that surface scums fixed atmospheric CO 2 directly. The conclusion is consistent with direct measurements of atmospheric CO 2 uptake by cyanobacteria (12) (13) (14) . The isotopically analyzed Anabaena scums in Smith Lake were found to fix N 2 actively even at chlorophyll a concentrations as high as 200 to 600 g liter Ϫ1 (6). CO 2 is the preferred form of DIC used by A. flos-aquae (14) , and surface scums are induced by CO 2 depletion in the water column during intensive blood periods (14, 17) . An abundant source of carbon for protein synthesis is therefore necessary to match the high rates of N 2 fixation by the surface scums. Active CO 2 and N 2 fixation by Anabaena scums has been reported (9, 12, 13).
Our finding is also supported by carbon isotope studies of other scum-forming cyanobacteria (Table 2) . A significant difference between ␦
C values of Microcystis aeruginosa and phytoplankton in a subtropical lake was attributed to atmospheric CO 2 uptake by the cyanobacterium under calm conditions in Lake Kinneret, Israel (18) . Atmospheric CO 2 fixation also explains the 2 to 3‰ difference in ␦ 13 C between the surface scums of an Anabaena sp. and a Microcystis sp. and phytoplankton growing 0.3 m below the surface in Lake Ngaroto, New Zealand (11) .
Our carbon isotope data show a large difference between ␦
C values of surface scums and subsurface blooms of A. flos-aquae in Smith Lake, Alaska. The 13 C enrichment in the surface scums is explained by the intensive fixation of atmospheric CO 2 , which is enriched in 13 C relative to the DIC of the lake water. Our results are supported by previous studies of CO 2 
